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Space Geodesy Satellite Laser Ranging €

e Measurement of changes in the mean sea level will require a Terrestrial
reference Frame with an accuracy of 1 mm (decadal scale) and a stability
0.1 mm per year (annual scale).

E To meet this need, NASA is implementing a Next Generation Space Geol
Network, that will replace the legacy SLR and VLBI network with up to 10
Jf 20l ftfé& RA&AGUNAOJDzZISR araidsSa GA0K
DORIS).

e SGSLR shall be capable of both local and remote operation by an operat
with a clearly defined path for transitioning to a fully automated mode
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Data Volume Estimates

Data volume from ILRS Global Report Card: April 2013 thru March 2014

YARL 7090 176,683 20,634 21,986 1.9 2.5
GODE 7105 76,554 7,666 3,052 2.0 3.5
CHAL 7237 69,438 7,235 14,735 0.8 4.1
STL3 7825 78,089 7,218 3,984 1.9 15
GRZL 7839 75,714 5,468 18,016 0.2 1.8
HERL 7840 38,592 7,018 6,069 1.9 1.2
WETL 8834 46,509 5,053 12,683 1.6 3.0
SGSLRO) @7105 53,400 7,400 12,200 <1.5 <1.8
SGSLRD) @7090 200,000 18,500 26,400 <15 <1.8
Requirement 45,000 7,000 10,000 <1l.5 <2.0

Projected SGSLR annual NP data voléme
(20°) 50% weather outage, 16% other outage, 40% data collection when active, nfiel20ation
(10°) 14% weather outage, 16% other, 40% data collection when active, mfreleyation

LYYARL has 14% weather outage and tracks tbeldvation
2GODL has 50% weather outage and tracks down tdelévation
3Precision and stability numbers for SGSLR are based upon SGSLR analysis and NGSLR performance
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Status since Riga Workshop (October 2017)¢
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= MCP PMT array for receiver insteadssAPD
= Optical Bench design matured and been peer reviewed.

= The colorA
= Testing wit

COrA
N gim

understood

and

| Sky Camera has been chosen for local and remote operation:
pal aCobhamallowed interfaces with software to be fully

E
E
E IT Security and Network Architecture design now fully meets NASA requiremer
E
E

provided some preliminary performance testing with the gimba

e Construction of SGSLR facilities is currently taking place at both McDonald
Geophysical Observatory (MGO) and at the Goddard Geophysical and Astrona
Observatory (GGAO).

e Baaderdome procurement is in progress for both MGO and GGAO.

e Critical Design Review for SGSLR was given on 5 and 6 September 2018 to a
NASA/Goddard independent review panghe SGSLR tegmssed the review and
are now moving on to the builgrocess
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Telescope and Gimbal Subsystem

e Key Specifications
AbsolutePointing X amsedRMS E
Jitter K ancsec R
InvariantPoint Knowledge K M YY AY 05 ")
Space , \)
e Telescopes currently being fabricated Re N
£ Gimbal unit 1 and controller are undergoing Dy B
testing at the manufacturer il A~
The manufacturer has constructed their own SLR j
shelter for extensive factory testing ==\
e SGSLR team initiated testing at the vendor &
facility
e For more information on GTA testing, please|
seeStatus of the NASA SGSGRnbal and
Telescope Assembly Build afd@stin poster
session

SGSLR CDR September 2018 6



Telescope and Gimb&lubsystem

E Vendor to completdelescope and Gimbal
assembly foeach site

E Conduct Factory Acceptance Tests (FEApring
2019

E Install GTA 1 at GSFC / GGAO site and perfor
Site Acceptance Tests (SABummer 2019
A Deploy GTA #1 to Nlesund after SAT
E InstallGTA2 at GSFC / GGAO sdnd perform
Site Acceptance TeHSAT)- 2019

E Install GTA 3 at MGO site and perform Site
Acceptance Tests (SADR019
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E 10 MHz, IRIB, PPS Distribution
Frequency SourcélicrosemiS650

Initial testing showed offset in 1 PPS,
corrected by manufacturer via firmware

E Major components have been procured
e Component testing In progress with many
complete

£ Custom chassis have been assembled and=="
are undergoing characterization and
testing
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Optical Bench Device Commanding

Risley Prisms

Beam Expander

ND Filters

FOV device

Iris device

Daylight filters

Shutters
Message Handling
Remote Access Management
Meteorological Data Collection
Hardware and Environmental Monitoring
System and subsystem safety and health
monitoring
Laser Configuration

POPCOM

Operational Decision Making

i Target Selection

i Target Acquisition and Signal Identification
1 Time and Angle Bias

1 Meteorological Conditions

Data Collection and Logging

Raw Data Formation

Time Interrupt Handling

Dome and Shutter Control

Mount Model Correction

GTA Commanding and Monitoring
Receiver Commanding and Monitoring
Range Gate & Laser PRF Determination

Linux (Realtime)

e LOCAIREMOTE N\

System Interface
1 Monitoring

1 Operational Control
9 Troubleshooting

VIRTUAL MACHINE
CAMERA

Sky clarity (All Sky Camera)
Centroid calculation (Star Camera)
Laser monitoring

1 Beam Profiler

1 Power Meter
CNS Clock configuration

Windows 10

Data Processing
Prediction and Schedule Retrieving
Science Data Generation and Delivery

KEY
- Computer

[:] Software Function
:] Grouping as listed

ADMIN

System Backup
IT Security Logging

Linux
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NASA SoftwareProgress e
K Current so|tware IS pre||m|nary operatlona| version |or G |K testlng. Current status:

A GTAinterface working

A Timinginterface working

A METsoftware installed and partially tested

A Starcalibration installed and partially tested

A Sunlitsatellite software installed and partially tested

A Current efforts:
A FullGTA FAT/SAT versipimcludetested and working software with all of the above

A Preliminaryversion of the dome interface.

A Next version okoftware will have added:
A RangingControl Electronics
A LaserSafetyinterface
A ReceivelSimulator.

A Operational Software build.0: (needed for collocation, expected in 2020)
A All of the above
A Optical Bench
A Full Receiver

07 November 2018 10



o . 5
.; o %
McDonald Observatory, TX Greenbelt, MD Ny-Alesund, Norway

(MGO) (GGAO) (NGO)
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